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The development and fate of the apocrine
sweat glands in the axilla are not yet well eluci-
dated. The development (Borsetto, 1951 (1)), the
structure and function (Shelley and Hurley,
1953 (2); Rothman, 1954 (3); Montagna, 1956
(4)), and the ageing changes (Montagna, 1956a
(5); Winkelmann and Hultin, 1958 (6)) of these
glands are relatively well understood, but very
little is known about their development in in-
fancy and childhood and in old age. Confusion
still exists about the state of the axillary glands
during the menstrual cycle and during pregnancy.
To clear these controversies, biopsy specimens
were collected from the axilla of the same women
at weekly intervals during the menstrual cycle
and in pregnant women at monthly intervals.
MATERIALS AND METHODS
These studies are based on more than 150
specimens of axillary skin from male and female
subjects, covering the entire life span of man.
The development of the axillary glands was
studied in 28 fetus from 4 months old to term,
obtained from surgical abortions. Nineteen speci-
mens were collected from infants and children 10
months to 13 years of age, while the subjects
were under general anesthesia. The specimens
from the adult subjects were removed with a
high-speed rotary punch without anesthesia.
Biopsy specimens were collected for four con-
secutive weeks from the same 9 women, 20 to 33
years of age. We obtained monthly specimens
from 7 pregnant women beginning on the third
month and continuing to the ninth month. Two
specimens were collected from women 37 and 45
years old, who had been ovariectomied ten years
before. Although in other studies of the axillary
apocrine sweat glands we have performed a
variety of histochemical tests (Montagna, 1956
(4)), the observations in this paper are limited
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mostly to the following technics: Sections of
tissues fixed in Helly's fluid were stained in dilute
toluidin blue, buffered to pH 5.0 and 6.0 (Mon-
tagna et a!., 1951 (7)); others were treated with
the PAS method with sections digested in saliva
serving as controls in the identification of gly-
cogen. Since little reference will be made to other
histochemical findings, only the technic of
Takeuchi and Kuriaki (1955 (8)) for phosphory-
lases needs to be mentioned here.
DEVELOPMENT OF THE APOCRINE GLANDS
The development of the apocrine glands of the
axilla follows the sequences described by Steiner
(1926 (9)) and Borsetto (1951 (1)). Late in the
fifth fetal month, when the primordial hair fo]-
licles are already well formed in the axilla, each
of them has three characteristic humps on the
side where it forms the obtuse angle with the
surface. The lowest hump is the bulge, to which
the arrectores pilorum muscles will become
attached. The middle, and the largest, hump
will differentiate into the sebaceous gland. The
uppermost hump is the primordium of the
apocrine gland. There is some dischrony in devel-
opment in the fifth month; the apocrine gland
rudiment of some hair follicles may be very
small, that of others may be a clavate cord of
cells, and that of others still may be differentiated
into a glandular knot. The eccrine sweat glands,
which develop directly from the surface epider-
mis, are already in an advanced state of develop-
ment when the primordia of apocririe glands first
appear.
In the sixth fetal month the glands are all
elongated and coiled at the base; some of them
show the beginning of a lumen. The more ad-
vanced glands even look like apocrine glands
and have a larger diameter than that of the
eccrine glands. The secretory coils of all the apo-
crine glands rest at about the same level as those
of the eecrine glands, in the lower part of the
dermis.
The apocrine glands are fully formed in the
ninth fetal month. Up to this epoch they have
been larger than the eccrine glands, but now the
151
152 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
overall diameter is smaller than that of the
eccrine glands, although their lumen is larger.
Fetal eccrine and apoerine glands contain gly-
cogen throughout their length. From the fifth
fetal month to the ninth, apocrine glands are
strongly reactive for esterases, but eccrine sweat
glands are weakly reactive. From the time they
are formed in the fourth fetal month, eccrine
glands are surrounded by nerves rich in specific
cholinesterase activity (Beckett et al., 1956 (10)),
but apocrine glands never show such nerves
around them. When, during late fetal life, apo-
crine glands have a distinct lumen, it is filled
with a fluid which contains some glycogen and
abundant PAS positive, saliva resistant material;
eccrine glands have a very small lumen rarely
filled with PAS reactive fluid.
In late fetal life the ducts of apocrine glands
are said to open directly upon the surface of the
skin and not in the pilary canal (Borsetto, 1951
(1)). This, however, is not so; apocrine ducts are
very slender and easy to overlook in thin histo-
logical sections. When thick frozen sections are
studied, all of the apocrine glands are seen open-
ing into the pilary canals above the sebaceous
gland. Even in the adult, the ducts do not open
often outside of the pilary canal.
THE APOcEINE GLANDS IN cHILDHOOD
In one 10-month-old boy (Fig. 1) and one 15-
month-old girl, small widely spaced nests of
apocrine glands, each nest representing the coils
of a single gland, are lodged just under the
dermis. The coils of the eccrine sweat glands
are higher up in the dermis. Although the diam-
eter of thc two types of glands is approximately
the same, the apocrine glands have a larger
lumen and are lined with low cuboidal or squa-
mous cells; the ecerine glands have a small lumen
lined with pyramidal cells. A very thick, appar-
ently collagenous basement membrane surrounds
the apocrine glands; that of eccrine glands is
much thinner.
When sections are treated with toluidin blue
buffered to pH 5.0, the cytoplasm of the apocrine
glands and the content of the lumen stain a pale
blue. In the eccrine sweat glands, some cells, the
dark cells, stain intensely, others, the clear cells,
stain hardly at all.
The cuboidal cells of the apocrine glands con-
tain a fine stipling of PAS-positive material at
the luminal border, and the content of the lumen
is always moderately to strongly PAS-reactive.
Granules of glycogen are also present in some of
the cells and in the lumen. The thick basement
membrane is moderately PAS-positive. The
eccrine sweat glands abound in glycogen and the
inner border of the intraepidermal part of the
duct is always coated with strongly PAS-positive
non-glycogen material (Formisano et al., 1957
(11)). The sebaceous glands are very rich in gly-
cogen. The hair follicles, with the exception of
their bulb, contain much glycogen. The very
thick PAS-reactive, glassy membrane surrounds
the lower portion of the follicle.
The hair follicles in the axilla of infants are
large but rarely contain a hair (see exception in
Fig. 2). The pilary canals are blocked with kerat-
inous material and occasionally contain a very
small hair. These follicles are in an arrested early
anagen, having a small bulb which encloses the
dermal papilla. Longitudinal and lateral ridges,
prongs, and protuberances extend laterally from
the outer root sheath, like those found in catagen
follicles (Montagna and Chase, 1956 (12)), In
transverse sections the outer root sheath appears
scalloped. The sebaceous glands associated with
these follicles are larger than most of those else-
where in the body.
The apocrine glands in the axilla of a 3-year-old
girl have approximately the same diameter as
that of the eccrine glands (Fig. 2). The apocrine
epithelium is cuboidal; some tubules are dilated
and their epithelium is squamous. The cpithelial
cells contain glycogen and PAS-reactive, saliva
resistant material. The lumen also contains PAS-
positive material. The eccrine glands are as rich
in glycogen as those of adults are. The hair folli-
cles are similar to those of younger children and
the large sebaceous glands contain glycogen piled
in the peripheral cells of the acini.
In the axilla of two 4-year-old girls and one 5-
year-old boy, the diameter of most apocrine
glands is still the same as that of the eccrine
glands (Fig. 3); some segments, however, are
larger than others. The epithelium is cuboidal,
but in the thicker segments it is columnar, the
cells having small cytoplasmic blebs protruding
into the lumen. Some of the cuboidal cells, con-
tain glycogen and a few PAS-reactive, saliva
resistant granules; the columnar cells contain
PAS-reactive material but no glycogen. The
content of the lumen is intensely PAS-positive.
The basement membrane of the tuhules with
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columnar cells is thinner than that of the ones
with cuhoidal cells. Development, then, is dis-
chronous, some glands being more advanced
than others, even different segments of the same
glands show different states of differentiation.
The hair follicles and sebaceous glands are sim-
ilar to those in the axillae of younger children.
In the specimens from a girl and a boy, 7 years
old, the diameter of most apocrine glands is
larger than that of the cecrine sweat glands. The
larger tubules are lined with tall columnar cells,
the smaller ones with cuboidal cells. Only those
tubules lined with cuboidal cells still contain
glycogcn; those lined with columnar cells do not.
The content of the lumen of all tubules, regard-
less of the type of epithelium lining it, is always
strongly PAS-reactive. The hair follicles resemble
those of younger children.
The apocrine glands from 8 and 9-year-old
girls arc in a more advanced state of differentia-
tion, and although smaller, arc similar to those
of young adults; a few tubules are still small and
lined with cuboidal cells. The larger tubules arc
lined with columnar cells whose free border
extends deeply into the lumen; they contain
PAS-reactive saliva resistant material but no
glycogen. The cells have numerous basophil gran-
ules in the cytoplasm, crowded toward the base
and around the nucleus. None of the cells con-
tains pigment. The scbaccous glands are very
large and rich in glycogcn. The peculiar lateral
protuberances found in the hair follicles of young
children arc reduced, and in some specimens,
they are absent, and the lateral border of the
follicles is smooth.
The apocrine glands of 10 and il-year-old boys
resemble those of adults (Fig. 4). The nests of
tubules are now so large that they expand into
the subcutaneous fat. The columnar cells lining
the lumen have a few PAS-positive granules but
no glycogen. The content of the lumen is faintly
PAS-reactive. The lower part of the epithelial
cells is basophil, the upper part is not. Unlike the
cells in the glands of adults, these contain neither
pigment nor ionic iron.
In spite of their small size, the properties of
the apocrine glands in the axilla of infants and
children arc similar to those of adult glands (Fig.
5). For example, they all have a scanty reaction
for succinic dehydrogenase and only a trace of
phosphorylasc activity, in contrast with eccrine
glands which abound in both enzymes (Fig. 6).
The only major difference is the presence of gly-
cogen in the glands of infants and its absence in
the glands of older children and of adults; also,
the glands of the young contain no pigment, iron,
or lipid.
THE AXILLARY ORGANS OF YOUNG ADULTS
The morphology of the axillary apocrine
glands of children 8 years of age and younger
suggests that the glands are functional. The
glands continue to grow through adolescence,
when the glomerate coils underneath the dermis
bulge for some distance into the subdermal fat
and arc crowded against each other. The smaller
coils of the cccrinc glands are higher up in the
dermis.
The details of histology and histochemistry of
the adult glands are well known (Montagna, 1956
(4); Ellis and Montagna, 1958a (13)), and only
a brief summary will be presented here for ori-
entation. Apocrinc sweat glands are found
throughout the cavum axillac; the largest and
best developed ones are in the center, where
the axillary hairs are largest. Each gland grows
alongside and below the base of a hair follicle
into the subdermal fat. The basal coil extends to
about midway in the dermis, where it joins
abruptly the thin, straight duct; the duct rises
paralled to the hair follicle and empties into the
pilary canal above the entrance of the sebaccous
glands. The nests of tubules of secretory coils
arc so large that they encroach upon one another,
the individual units separated by thin connective
tissue septa. In the same gland one segment may
be lined with tall, columnar cells, another with
cuboidal cells. Some tubules have a small lumen,
others a wide one. Some segments may be dilated,
and lined with an cpithclium reduced to squamous
cells; other segments of the same gland may
have a small lumen lined with tall columnar
cells. Such differences are found even in the
axillac of adolescent subjects and occasionally
in those of children (Winkelmann and Hultin,
1958 (6)). Dilated tubules arc found predictably
in the axillac of adults from about 30 years of
age onward, and become more numerous in
older subjects. The cpithelial cells of the glands
of adults typically contain variable amounts of
discreet, small, yellowish granules and larger
brownish ones. The pigment granules may be
numerous in some individuals, or nearly absent
in others; they may be mostly yellow, or in equal
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amounts of yellow and brown; the glands of any
one individual, however, show approximately
the same amount of pigmentation. The lumen of
the tubules lined with tall columnar cells contains
a clear, serous substance which stains weakly
with either acid or basic dyes, and which is
weakly PAS-reactive. The content of the lumen
of the dilated tubules is often flocculent (Fig. 10),
may contain cell debris and even masses of
sloughed, intact epithelial cells; it is variably
basophil or acidophil, and may be strongly PAS-
reactive.
The epithelium of normal adult glands contains
distinct PAS-reactive, saliva resistant granules
(Fig. 9). The number of these granules is variable
in different individuals. The epithelium of the
dilated tubules always contains more PAS-
positive material and some cells may even con-
tain glycogen. These same cells also stain
intensely orthochromatically and sometimes met-
achromatically with toluidin blue. The epithelial
cells of adult axillary apocrine sweat glands
contain variable amounts of ionic iron and
lipids, but the specimens from many individuals
contain none. The presence of these substances is
related to that of the brown pigment; the epi-
thelial cells with the most pigment usually con-
tain the most iron and lipid (Montagna, 1956
(4)). The epithelial cells lining the dilated tubules
rarely contain these substances, even though
in the same gland the cells of the non-dilated
segments may abound in them.
The apocrine glands in the axilla of young
women show no detectable morphological
changes during the menstrual cycle, although
all glands have a normal range of variations. This
is in agreement with the findings of Klaar (1926
(14)). The differences in the diameter of the
various tubules, in the height of the secretory
epithelial cells, and in their contents of pigment,
lipid, iron and PAS-positive granules is as vari-
able as it is in men of comparable ages. During
pregnancy the glands exhibit the same individual
ranges of variations as those found in non-
pregnant women and in men. The glands of the
two women ovariectomized for 10 years were
morphologically normal.
The morphology of the glands of women and
men is the same. The only consistent sexual dif-
ference is that in women one finds a greater
number of dilated tubules.
The main vascular supply of the apocrine
sweat glands comes from vessels in the hypoder-
mis. One or more arterioles gives off branches to
each gland from which capillary loops, inter-
connecting branches. bifurcations and cross
shunts surround all of the convolutions of the
glands (Ellis and Montagna, 1958 (15)). There is
no apparent difference in the pattern of the blood
vessels supplying the tubules, whether they are
constricted or dilated, each being supplied with
an approximately equal number of capillaries.
From the vessels around the secretory portion
of the gland, a few capillaries rise to the surface,
forming a loose latticework around the duct all
the way to its junction with the pilary canal.
Branches from these capillaries, particularly in
the axilla of ageing subjects, may anastomose
with the capillary baskets around the hair
follicles.
AGEING OF THE AXILLARY APOCRIND GLANDS
The dilatation of the tubules in the axilla of
young men and women, presages some of the
changes which occur in ageing. Nearly every spec-
imen from women over 30 years of age contains
some segments of dilated tubules with the secre-
tory epithelium reduced to cuboidal or squamous
cells (Fig. 7). The number of such dilated seg-
ments increases steadily and at about 44 years
of age, entire glandular units may have a flattened
epithelium, with or without an accompanying
dilatation (Fig. 8). The number of dilated tubules
increases appreciably at menopause, when all
specimens contain some glands which have under-
gone total change. Ageing changes are subject to
variations and are much more precipitous in
some individuals than in others. Many of the
glands in the axilla of a 78-year-old woman were
normal, and Winkelmann and Hultin (1958 (6))
comment that the glands in the axilla of a woman
100 years old were small but normal. The changes
are more pronounced in women than in men. In
the glands of the aged, the epithelial cells,
although large, are very friable. In histological
and histochemical preparations such cells become
crumbled, or fragmented, as if they had been
poorly fixed or partially autolyzed. This is not
found in the axilla of younger subjects and is
the only specific ageing change we have encoun-
tered. Those glands in aged individuals which
have not undergone appreciable change have
the attributes of normal glands. The epithelial
cells lining them are columnar or cuhoidal, with
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or without apical cytoplasmic extensions projec-
ting into the lumen. The cells contain variable
amounts of brown and yellow pigment granules.
They often contain lipid and iron, and they
always have Schiff -reactive, saliva resistant
granules, but no glycogen (Fig. 12). The epithe-
lium of the glands with mucoid metaplasia and
cystic dilatation lose most of these characteristic
features and no longer resemble the secretory
cells of normal glands. They may be reduced to
squamous cells (Figs. 10 and 11); they rarely
contain pigment, lipid or iron. They may show
an increase in PAS-positive, saliva resistant
material, and contain glycogen. These cells also
have granules and plaques that stain metachro-
matically with toluidin blue. The content of the
lumen of these tubules is strongly PAS-reactive
and saliva resistant (Fig. 10) and it may stain
metachromatically. These staining properties
are similar to those of mucus or chondroitin
sulfate (Montagna, 1956a (5)).
In cystic dilatation, concommitant with the
flattening of the epithelial cells, the myoepithelial
cells become elongated, thin and inconspicuous;
in excessively distended tubules they cannot be
demonstrated (Fig. 11).
DISCUSSION
The axillary apocrine glands in man develop
as appendages of hair follicles in the fifth and
sixth fetal months; they remain small during
the first 4 or 5 postnatal years and increase
gradually in size from that period onto adoles-
cence. The glands attain a large size and are ap-
parently functional at 8 years of age, several years
before the onset of puberty. The assertions that
the glands undergo morphological changes during
the menstrual cycle and during pregnancy
(Cavazzana, 1947 (16)) cannot be confirmed.
In old age, some of the glands show a type of
cystic dilatation (Fig. 8) and a change in the
character of the secretion, which Winkelmaun
and Hultin (1958 (6)) call mucoid metaplasia.
Changes similar to these may also occur in chil-
dren and in young adults and are not characteris-
tic of old age. Mucoid metaplasia and cystic dila.
tation are found predictably in women in the
late 20's, they increase later in life and are
common in people after 50. However, much of
the axillary organ, even in the oldest subjects
studied, remains morphologically intact.
Although the gonadal hormones may play an
initial role in the development and the mainte-
nance of these organs, once developed they are
relatively self-sufficient. Several observations
support this. The glands from two women ovari-
ectomized ten years previously were normal; this
is in agreement with Klaar (1926 (14)) who
made this observation in a larger number of
specimens. The application of estrogens or andro-
gens topically to the axilla, or the implantation
of pellets of these hormones have no effect on
the apocrine glands (Shelley and Hurley, 1957
(17); Shelley and Cahu, 1955 (18)). The axillary
organ of chronologically adult idiots, who lacked
axillary hairs, was infantile and undeveloped
(Shelley and Butterworth, 1955 (19)). One of
these subjects, a woman of 33, had a relatively
normal menstrual cycle. This brings two facts
into focus: axillary hairs and apocrine glands
difierentiate at the same pace, and the agents
which control one, may at least in part, control
the other; and, gonadal hormones, sufficient to
maintain the menstrual cycle, may be inadequate
to allow the development of normal axillary
apocrine glands. It seems also unlikely that the
apocrine sweat glands are a part of the complex
of secondary sex characters; they develop before
puberty, and they do not perish after the cessa-
tion of gonadal activity.
The particular ageing changes which occur in
the apocrine glands are interesting. Whether
these changes are mucoid metaplasia, cystic dila-
tation or atrophy (Winkelmann and Hultin,
1958 (6)), the glands do not always change as
units. In many cases, only some segments of a
gland show changes, while the other parts of the
same gland remain normal. In older subjects,
whole glandular units may show such changes,
but even in them many glands remain intact.
Most of these changes are not specific and are of
no greater magnitude than all of the other changes
which take place in ageing skin.
SUMMARY
1. The apocrine glands of the axilla begin to
develop late in the fifth fetal month as appendages
of the axillary hair follicles.
2. In the ninth fetal month the diameter of
the apocrine glands is smaller than that of eccrine
glands, but they have a larger lumen.
3. The glands remain small, but easily recog-
nizable from eccrine glands, up to the fourth
postnatal year, when they begin to enlarge
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gradually. They are differentiated and apparently
functional in children 8 years of age.
4. The glands of adults are similar to those of
the older children and adolescents, but they are
larger and contain pigment, lipids and ionic iron.
Even in adults, however, the amounts of these
substances are extremely variable.
5. We have found no specific morphological
changes in the glands of women during the men-
strual cycle or during pregnancy.
6. Ageing changes are characterized by mucoid
metaplasia, cystic dilatation, atrophy, and fra-
gility of thc epithelial cells. With the exception
of epithelial fragility, these changes may be
found in the axilla at any age, even in infancy.
The changes are found with greater frequency in
women in their 30's, and they increase until the
menopause. Similar changes occur also in men
but at a slower rate. In the axilla of the aged, a
large number of the glands show such changes,
but many of them remain intact and apparently
normal.
7. In spite of morphological unrest, the
apocrine glands of the axilla are relatively resist-
ant to ageing and appear not to be controlled
directly by gonadal hormones.
REFERENCES
1. Boassrrro, P. 5.: Osservazioni sullo sviluppo
delle ghiandole sudoripare nelle diverse
regioni della cute umana. Arch. Ital. Anat.
Embriol., 56: 332—348, 1951.
2. SHELLEY, W. B. AND HUELEY, H. J., JE.: The
physiology of the human axillary apocrine
sweat gland. J. Invest. Dermat., 20: 285—
295, 1953.
3. ROTHMAN, S.: Physiology and Biochemistry
of the Skin. Chicago, Illinois, University of
Chicago Press, 1954.
4. MONTAGNA, W.: The Structure and Function
of Skin. New York, Academic Press, 1956.
5. MONTAGNA, W.: Ageing changes in the axillary
apocrine sweat glands in the human female.
In Ciba Foundation Colloquia on Ageing,
vol. 2, Ageing in Transient Tissues, pp. 188—
199. Wolstenholme, C. E. W. and E. C. P.
Millar, eds. J. andA. Churchill Ltd., London,
1956a.
6. WINKELMANN, R. K. AND HULYIN, J. V.:
Mucinous metaplasia in normal apocrine
glands. Arch. Dermat. & Syph., 78: 309—313,
1958.
7. MONTAGNA, W., CHASE, H. B. AND MELA-
EAGNO, H. P. Histology and cytochemistry
of human skin. I. Metachromasia in the
mons pubis. J. Nat. Cancer Inst., 12: 591—
597, 1951.
S. TAKEUcHI, T. AND KUEIAKI, H.: Histochemi-
cal detection of phosphorylase in animal
tissues. J. Histochem. Cytochem., 3: 153—
160 1955.
9. SYEINEE, K.: tiber Entwicklung der grosse
Schweissdrusen beim Mensehen. Zeit. f.
Anat. u. Entwickl., 78: 83—97, 1926.
10. BEcKETT, E. B., BOUENE, C. H. AND
MONTAGNA, W.: Histology and cytochemis-
try of human skin. The distribution of
eholinesterase in the finger of the embryo
and the adult. J. Physiol., 134: 202—206,
1956.
11. FoErssisAico, V. AND LOBITZ, W. C., JE.: "The
Sehiff-positive, nonglycogen material" in
the human ecerine sweat glands. Arch.
Dermat. & Syph., 75: 202—209, 1957.
12. MONTAGNA, W. AND CHASE, H. B.: Histology
and cytoehemistry of human skin. X. X-
irradiation of the scalp. Am. J. Anat., 99:
415—446, 1956.
13. ELLIS, H. A. AND MONTAGNA, W.: Histology
and eytoehemistry of human skin. XV. Sites
of phosphorylase and amylo4,6-glucosidase
activity. J. Histochem. Cytoehem., 6: 201—
207, 1958a.
14. KLAAE, J.: Zur Kenntnis des weibliehen
Axillaorgans beim Mensehen. Wien. klin.
Waehensehr., 39: 127—131, 1926.15. Eis, H. A. AND MONTAGNA, W.: Histology
and eytochemistry of human skin. XIV. The
blood vessels of the cutaneous glands. J.
Invest. Dermat., 30: 137—145, 1958.
16. CAYAzzANA, P.: Indagini sul eomportamento
morfofunzionale delle ghiandole glomerulari
apoerine della pelle e dell' aseella durante le
fasi del cielo mestruale e nella gravidanza.
Riv. ital. ginecol., 30: 114—134, 1947.
17. SHELLEY, W. B. AND HUELEY, H. J., JE.: An
experimental study of the effects of sub-
cutaneous implantation of androgens and
estrogens on human skin. J. Invest.
Dermat., 28: 155—158, 1957.
18. SHELLEY, W. B. AND CAHN, M. M.: Experi-
mental studies on the effect of hormones on
the human skin with reference to the axillary
apocrine sweat gland. J. Invest. Dermat.,
25: 127—131, 1955.
19. SHELLEY, W. B. AND BUTTEEWOEYH, T.: The
absence of the apoerine glands and hair in
the axilla in mongolism and idiocy. J.
Invest. Dermat., 25: 165—167, 1955.
PLATE I
FIG. 1. An axillary apocrine gland from a 10-month-old boy. Compare the size of this gland withthat of an ecerine gland (arrow). Stained with hematoxylin on eosin. Magn. about 100 X.Fio. 2. Two adjacent apoerine glands in the axilla of a 3-year-old girl. The arrow points to a segment
of an eecrine gland. Treated with the PAS technique. The hair follicle on the lower right is normal
and contains a hair. Magn. about 100 X.
FIG. 3. A mass of apoerine tubules from the axilla of a 4-year-old girl. The arrow in the lower part of
the figure points to an ecerine gland. Treated with the PAS technique. Magn. about 100 1<.
FIG. 4. A few tubules from an apocrine gland in the axilla of a 10-year-old boy. On the right, the
arrow points to an ecerine gland. Stained with hematoxylin and eosin. Magn. about 100 X.
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PLATE II
FIG. 5. A few segments from an apoerine gland in the axilla of a 19-year-old girl. Stained with Giemsa
stain. Magn. about 100 X.
FIG. 6. Frozen section of axillary skin from a 4-year-old girl, demonstrating strong phosphorylase
activity in eccrine glands, in the upper part of the figure, and a faint reaction, only in the myoepithelial
cells, in the apoerine glands (arrow). Magn. about 50 X.
FIG. 7. Three dilated segments of an apocrine gland from the axilla of a 41-year-old woman. The
epithelium consists of very low cuboidal cells and the content of the lumen is basophil. Most of the
other glands in this piece of tissue were normal. Stained with toluidin blue, buffered to pH 5.0. Magn.
about 100 X.
FIG. 8. Two glands in the axilla of a 74-year-old woman composed entirely of dilated tubules. In
spite of such profound change, many of the other glands in this specimen were normal. Stained with
hematoxylin and eosin. Magn. about 50 X.
THE AXILLARY ORGAN 159
PLATE II
_
y 
"
 
a
 
a
 
160 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
PLATE III
FIG. 9. Epithelial cells in an axillary apocrine gland from a 26-year-old woman. Treated with the
PAS technique. Magn. about 1000 X.
FIG. 10. Epithelial cells lining a dilated tubule in a 69-year-old woman. The flattened epithelial
cells contain PAS-reactive granules, and the flocculent content of the lumen on the right is PAS-posi-
tive. Contrast this with Figure 9. Treated with the PAS technique. Magn. about 750 X.
FIG. 11. Flattened epithelial cells lining a dilated tubule in the axilla of a 72-year-old woman. There
are no myoepithelial cells. Compare with Figures 9 and 10. Stained with toluidin blue buffered to pH
5.0. Magn. about 750 X.
FIG. 12. Small, but normal, epithelial cells in an apocrine gland from the axilla of a 61-year-old
woman. Compare with Figure 9. Treated with the PAS technique. Magn. about 750 X.
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The Seventy-Ninth Annual Meeting of the American Dermatological Asso-
ciation, Inc., was held at The Claridge Hotel in Atlantic City, June 1—4, 1959.
Dr. Marion B. Sulzberger, of New York City was elected President for the com-
ing year, and Dr. Lawrence G. Beinhauer, of Pittsburgh, Vice-President. Dr.
Carl T. Nelson, of New York City is Treasurer, and Dr. Wiley M. Sams, of
Miami, Florida, Secretary.
